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DETAILED ACTION 

1 . This action is a first Office action on the merits of Application No. 09/776,329. 
Currently, claims 1-50 are pending. 

Election/Restrictions 

2. Applicant's election without traverse of Group I (claims 1-28 and 32-47) in Paper 
No. 6 is acknowledged. Claims 29-31 and 48-50 have been withdrawn from further 
consideration pursuant to 37 CFR 1.142(b) as being drawn to a nonelected invention, 
there being no allowable generic or linking claim. 

Information Disclosure Statement 

3. The information disclosure statement filed on 04 April 2002 fails to comply with 
37 CFR 1 .98(a)(3) because it does not include a concise explanation of the relevance, 
as it is presently understood by the individual designated in 37 CFR 1 .56(c) most 
knowledgeable about the content of the information, of each patent listed that is not in 
the English language. Therefore, the following patents have not been considered: DE 

1 98 20 1 47 A1 , DE 1 96 27 01 7 A1 , FR 2 626 1 1 0 A1 , FR 2 692 597 A1 , JP 06-291 048, 
JP 08-264530, JP 03-048421, and JP 03-286531. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 
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4. Claims 16-23 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

The phrase "the ammonia containing gas" lacks antecedent basis (claim 16, lines 
1 0-1 1 ). Claims 1 7-23 are rejected because they depend from claim 1 6. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 1-3, 9-15, 35-37, and 39-43 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Chiang et al, (US 6,428,859 B1). 

Chiang et al. discloses a method for film deposition, which may be used to 
deposit barrier layers (fig. 1 ; col, 1 , lines 17-24; and col. 6, line 39 - col. 10, line 4). The 
method comprises: providing a process system having a chamber 180 (fig. 1); locating a 
substrate 181 in the process chamber (fig. 1); providing a first reactive gas 100 to the 
chamber (col. 8, lines 25-32); chemisorbing a first layer on the substrate in response to 
the first reactive gas, wherein the first layer may be a tantalum layer (col. 7, line 59 - 
col. 8, line 2 and col. 8, lines 25-32); conditioning the chamber with an evacuation (col. 
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8, lines 32-34); providing a second reactive gas to the chamber (col. 8, lines 35-53); 
chemisorbing a second layer on the first layer in response to the second reactive gas 
(col. 8, lines 35-53). The second reactive gas comprises generated radicals 176 (col. 8, 
lines 36-40). Because ammonia may be used to generate the radicals 176 (col. 7, lines 
4-12), the second layer would be a nitride layer if ammonia were used as the second 
reactive gas. 

The first and second layers may be formed sequentially or simultaneously (col. 9, 
lines 35-46). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 24, 25, 27-28, 45-46 are rejected under 35 U. S. C. 103(a) as being 

unpatentable over Nogami et al. (US 6,001,415 B1) in view of Chiang et al. 

Nogami et al. discloses of forming a barrier layer structure and an interconnect 

structure for use in an integrated circuit (figs. 1-7 and accompanying text). The method 

comprises: providing a substrate having an oxide layer 24 thereon, wherein the 

dielectric layer has a recess formed to expose a portion of a surface of the substrate 

(fig. 3); forming a barrier layer 42 on the dielectric layer and the substrate, wherein the 

barrier layer may comprise tantalum nitride (fig. 4 and col. 3, lines 54-62); etching 



/ Application/Control Number: 09/776,329 Page 5 

* Art Unit: 2822 

through portions of the tantalum nitride layer (fig. 5); depositing a metal layer 62 of 
copper in the recess (fig. 6 and col. 4, lines 22-31), wherein the barrier layer prevents 
the migration of copper from the metal to the dielectric layer (col. 4, lines 46-52). 

In the instance when tantalum nitride is used as the barrier layer 42, Nogami et 
al. do not teach depositing the tantalum nitride layer using a sequential chemisorption of 
tantalum containing and nitrogen containing precursor gases. 

As discussed above, Chiang et al. teach a method of depositing a film using a 
sequential chemisorption method, wherein tantalum containing and nitrogen containing 
precursor gases may used to deposit the film (fig. 1; col. 1, lines 17-24; and col. 6, line 
39 -col. 10, line 4). 

In the instance when the barrier layer 42 is a tantalum nitride layer, one having 
ordinary skill in the art would have been motivated to modify Nogami et al. by forming 
the tantalum nitride layer 42 using a sequential chemisorption of tantalum containing 
and nitrogen containing precursor gases, as taught by Chiang et al., because this 
method provides conformal, ultra-thin tantalum nitride layers at temperatures relatively 
lower than temperatures used in CVD processes (Chiang et - col. 3, lines 22-26). 

Allowable Subject Matter 

7. Claims 4-8 and 32-34 are allowable. The prior art of record does not anticipate, 
teach or suggest the step of plasma annealing the tantalum-nitride layer to remove 
nitrogen therefrom. 
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8. Claim 16 would be allowable if rewritten or amended to overcome the rejection 
under 35 U. S. C. 112, second paragraph, set forth in this Office action. Claims 1 7-23 
would be allowable if rewritten to overcome the rejection under 35 U. S. C. 112, second 
paragraph, set forth in this Office action and to include all of the limitations of the base 
claim and any intervening claims. The prior art of record does not anticipate, teach or 
suggest the step of forming plasma for annealing the chemisorbed second layer. 

9. Claims 26, 38, 44, and 47 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. Claims 26 and 47 would be 
allowable because the metal layer deposited in the recess is not a refractory metal. 
Claim 38 would be allowable for the same reason claims 4-8 and 32-34 are allowable. 
Claim 44 would be allowable because the prior art of record does not anticipate, teach 
or suggest maintaining the substrate approximately above a thermal decomposition 
temperature of the tantalum containing gas. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Toniae M. Thomas whose telephone number is (703) 
305-7646. The examiner can normally be reached from 8:30AM to 5:00PM, Monday 
through Thursday, and alternating Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (703) 308-4905. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305-3432 
for regular communications and (703) 305-3432 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 
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